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Sublingual immunotherapy (SLIT) is increasingly used
worldwide. Despite its safety being well ascertained, there is no
universally accepted system to grade and classify its adverse
events (AEs). According to the literature, it seems reasonable to
classify and grade systemic side effects by using the previously
published World Allergy Organization recommendations. On
the other hand, local side effects are the most frequent with
SLIT, sometimes leading to its discontinuation. Therefore
grading of the severity of local side effects was perceived as
necessary for the purpose of uniform reporting, classification,
and quantification of this aspect. A World Allergy Organization
Taskforce, after examining the available literature and the
postmarketing surveillance data, proposed a clinically based
grading of the severity of local AEs caused by SLIT. The use of
the Medical Dictionary for Regulatory Activities nomenclature
for AEs was also included in this context. The proposed grading

From “Allergy and Respiratory Diseases, University of Genoa; "Catholic University of
Cordoba; “University Hospital, Hopital A. de Villeneuve, Department of Respiratory
Diseases, Montpellier; ‘the Creighton University School of Medicine, Omaha; “Nova
Southeastern University, Ft Lauderdale; ‘the National Heart and Lung Institute, Impe-
rial College, London; ®the Allergy Department, Hospital Medica Sur, Mexico City;
"the University of South Florida, Tampa; iNippon Medical School, Tokyo; Jthe Univer-
sity of Cape Town, Groote Schuur; Xthe Federal University of Parana, Curitiba; and lthe
American College of Allergy Asthma and Immunology, Arlington Heights.

This document has been officially endorsed by the American Academy of Allergy,
Asthma & Immunology (AAAAI); the Asia Pacific Association of Allergy, Asthma
and Clinical Immunology (APAAACI); the American College of Allergy, Asthma and
Immunology (ACAAI); and the Latin American Society for Allergy and Immunology
(SLAAI).

Disclosure of potential conflict of interest: J. Bousquet is a Board member for and has
received one or more payments for lecturing from or is on the speakers’ bureau for
Stallergenes, Actelion, Almirall, AstraZeneca, Chiesi, GlaxoSmithKline, Merck,
MSD, Novartis, OM Pharma, Sanofi-Aventis, Schering-Plough, Teva, and Uriach.
G. W. Canonica is a Board member for Stallergenes, GlaxoSmithKline, and Novartis;
has consultancy arrangements with ALK-Abelld, GlaxoSmithKline, and Novartis; and
has received one or more payments for lecturing from or is on the speakers’ bureau for
Stallergenes and Meda. T. B. Casale has consultancy arrangements with Stallergenes;
serves as Executive Vice President of the American Academy of Allergy, Asthma and
Immunology; has received one or more grants from or has one or more grants pending
with ALK-Abell6, Merck, and Stallergenes; and has received one or more payments
for lecturing from or is on the speakers’ bureau for ALK-Abell6. L. Cox has received
one or more consulting fees or honoraria from and has received support for travel from
Stallergenes; has received one or more fees for participation from Novartis and Circas-
sia; is a Board member for and has received one or more payments for travel/accom-
modations/meeting expenses from the American Academy of Allergy, Asthma &
Immunology and the American Board of Allergy and Immunology; and has consul-
tancy arrangements with Genentech. S. R. Durham is a Board member for the Immune
Tolerance Network/National Institute of Allergy and Infectious Diseases and has con-
sultancy arrangements with ALK-Abelld, Circassia, and Merck. D. Larenas-
Linnemann has consultancy arrangements with Laboratories Leti and Hollister-Stier

system for SLIT-induced local reactions is expected to improve
and harmonize surveillance and reporting of the safety of SLIT.
(J Allergy Clin Immunol 2013;132:93-8.)
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Sublingual immunotherapy (SLIT) was first described in a
double-blind randomized trial in 1986," with the primary ratio-
nale of making immunotherapy safer and more convenient for
the patient based on the observation that severe and even fatal ad-
verse events (AEs) can occur with subcutaneous immunotherapy
(SCIT).? SLIT has gradually been accepted in clinical practice as
a viable alternative to SCIT,** especially in Europe, Latin Amer-
ica, and other parts of the world. It is not US Food and Drug
Administration approved for use in the United States.’
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Abbreviations used
AE: Adverse event
MedDRA: Medical Dictionary for Regulatory Activities
RCT: Randomized controlled trial
SCIT: Subcutaneous immunotherapy
SLIT: Sublingual immunotherapy
WAO: World Allergy Organization

There are more than 60 randomized double-blind, placebo-
controlled trials, several systematic reviews of such trials,6'13 and
a World Allergy Organization (WAO) position paper'® about
SLIT. The safety profile of SLIT is superior to that of SCIT'?;
no fatalities have been reported, and severe systemic reactions
are rare. The rate of AEs after SLIT is variable in the reported
studies, but local AEs are predominant. More importantly, the re-
port and description of such reactions are less than ideal, making
it difficult to compare adverse reactions among studies, to identify
risk factors, and to recommend appropriate action to take when a
reaction occurs. Therefore a uniform grading system of AEs asso-
ciated with SLIT, especially of local reactions, is necessary. This
is appropriate because the WAO and other regional organizations
recently approved a grading system for systemic adverse reac-
tions to SCIT.'® The main advantages of using a widely agreed
upon grading system in SLIT are (1) uniformity in reporting
and comparing the safety of extracts, doses, and regimens; (2) im-
proved epidemiologic knowledge on the safety of SLIT; (3) in-
creased value of the postmarketing surveillance studies; (4) the
possibility of identifying risk factors for AEs; and (5) provision
of guidelines to doctors and patients on how to respond to a par-
ticular AE (ie, to continue, adjust, or stop treatment).

This document was based on randomized double-blind, pla-
cebo-controlled trials published in English and mentioned in the
WAO position paper,14 studies with the same characteristics, post-
marketing surveys, and case reports published up to December
2011.

ADVERSE REACTIONS ASSOCIATED WITH SLIT

To date, the safety profile of SLIT has been overall favorable.
Systemic side effects (rhinitis, asthma, urticaria, angioedema, and
hypotension) make up a minority of the adverse reactions because
local reactions (oropharyngeal or gastrointestinal) are most
frequently reported. Table I reports local AEs, as described in
the literature, plus their coding according to the Medical Dictio-
nary for Regulatory Activities (MedDRA)'” for reporting AEs.
In this system AEs are hierarchically classified in 5 levels of de-
tail, starting from the more general (system organ class) to the
more specific (lowest level term). Each level better details the
AEs and terminology of the previous levels. For example,
Table I shows the 2 more detailed classification levels with the
associated codes.

The current knowledge of adverse reactions caused by SLIT is
based on randomized controlled trials (RCTs), postmarketing
surveys, and case reports.

Randomized controlled studies

The safety of SLIT in RCTs is reviewed in the 2009 WAO
position paper'* and in other reviews.'>'®!'? André et al'® exam-
ined 8 trials performed with vaccines from a single manufacturer
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involving 690 subjects (347 receiving active treatment plus 343
receiving placebo), of whom 218 were children aged 5 to 16 years
(103 receiving active treatment plus 115 receiving placebo). Sys-
temic reactions were mild, and the incidence did not differ in the
active versus placebo groups. The oral and gastrointestinal side
effects were more frequent with SLIT, with a similar rate in adults
and children. Another review' examined the safety of SLIT in the
studies available up to October 2005. There were 1,047 adverse
reactions from a total of 386,149 doses, which is 2.7 per 1,000
doses in 41 studies with sufficient information to analyze. The
occurrence of severe reactions was 0.096 per 1,000 doses in stud-
ies that specified the severity of the reactions. Overall, 14 serious
AEs were considered most likely treatment related (0.033/1,000
doses). In another review the occurrence of AEs was evaluated
according to the SLIT dose, which was expressed as the ratio of
SLIT and the equivalent SCIT.'® This review concluded that oral
side effects were more frequent with low doses of allergen (<50
times the corresponding SCIT dose) than with higher doses. On
the contrary, gastrointestinal complaints (nausea, upper abdomi-
nal pain, and vomiting) occurred more frequently with higher
doses. However, this study is of limited value because the dichot-
omous distinction between high and low doses is totally arbitrary
and has no experimental basis. More detailed information on local
side effects has been reported in recent large trials (>200 patients)
performed with grass extracts (Table II).?*?” The overall occur-
rence of systemic side effects is similar between the placebo and
active groups in most studies. Oral side effects are quite frequent
and invariably occur in more than 50% of patients receiving active
SLIT, but their duration generally does not exceed 10 days, and
discontinuation because of side effects is almost always less
than 5%. Also, serious AEs reported in these trials are rare and
usually not related to treatment. Of note, the occurrence and sever-
ity of AEs gradually decrease in the subsequent years of treatment,
as reported in some follow-up assessment of previous trials.?%>°

Postmarketing surveys and case reports

There are numerous SLIT postmarketing surveys31'4° for both
adult and pediatric subjects, some involving children younger
than 5 years. These surveys are summarized in Table III, and
show that the overall occurrence of AEs is lower in postmarketing
surveys than in RCTs; this holds true especially for local AEs.
This is probably the result of many events being judged as mini-
mal by patients and not being reported.32’35 4% Where a more rig-
orous recording methodology is used (as happens in RCTs), the
occurrence of AEs in patients approximates 50%. The majority
of AEs in postmarketing studies are reported as oral, mild, and
self-limiting, and the rate is less than 10 per 1,000 doses.

There have been, until December 2011, 6 case reports
SLIT-induced systemic reactions that have been of a severity to
be categorized as anaphylaxis.*® Five occurred with standardized
extracts and 1 with a mixture of 4 standardized and 2 nonstandar-
dized extracts. One case was associated with the inadvertent
administration of an overdose. An additional case of severe
asthma after SLIT has been described.*” Numbers were too small
to permit firm conclusions with regard to risk factors for severe
systemic reactions. Five of 6 patients were female, all were ado-
lescents or young adults, 5 of 6 had a history of asthma, and 2 had
a previous history of severe reactions to SCIT.

One potential approach as a result of these reports is to consider
administering the first dose or doses of SLIT under medical
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TABLE I. Description of local side effects related to SLIT (MedDRA 14.1)

Local side effect

MedDRA preferred term

MedDRA code MedDRA low-level term

Mouth/ear Altered taste perception Dysgeusia 10013911 Taste alteration
Itching of lips Oral pruritus 10052894 Itching of mouth
Swelling of lips Swelling of lips 10024570 Swelling of lips
Itching of oral mucosa Oral pruritus 10052894 Itching of mouth
Swelling of oral mucosa Mucosal edema 10030111 Mucosal swelling
Itching of ears Ear pruritus 10052138 Ear pruritus
Swelling of tongue Swollen tongue 10042727 Swelling of tongue, nonspecific
Glossodynia Glossodynia 10018388 Glossodynia
Mouth ulcer Mouth ulceration 10028034 Mouth ulcer
Tongue ulcer Tongue ulceration 10043991 Tongue ulceration
Throat irritation Throat irritation 10043521 Throat irritation
Uvular edema Pharyngeal edema 10034829 Pharyngeal edema
Upper Nausea Nausea 10028813 Nausea
gastrointestinal Stomach ache Abdominal pain, upper 10000087 Stomach ache
Vomiting Vomiting 10047700 Vomiting
Lower Abdominal pain Abdominal pain 10000081 Abdominal pain
gastrointestinal Diarrhea Diarrhea 10012735 Diarrhea

supervision. Another is that previous systemic reactions to SCIT
have to be taken into account when initiating SLIT. Finally, it is
mandatory to carefully instruct patients in the use of SLIT, as for
any medication, to avoid accidental overdose and to minimize the
risk of side effects.

GENERAL CONSIDERATIONS ON THE SIDE
EFFECTS OF SLIT

SCIT can cause a variety of side effects or AEs, ranging from a
local wheal-and-flare reaction at the site of the injection to
anaphylaxis, with rare reports of deaths. The majority of the
reactions are immediate (ie, occurring within 30 minutes) and
therefore are IgE mediated; delayed reactions are also described.
Local reactions that occur at the site of the allergen injection are
common, expected, rarely bothersome,*® and therefore not often
reported. Other than systemic reactions, Mueller’s classification®
for adverse reactions to SCIT includes only large local reactions
with a diameter of greater than 10 cm. In contrast, oropharyngeal
or gastrointestinal reactions represent the majority of adverse re-
actions reported with SLIT, often leading to discontinuation of
treatment and therefore necessitating a separate grading system.
Another difference between SCIT and SLIT is that SLIT is
self-administered, and thus many side effects are probably not
reported or documented.

Local reactions associated with SLIT primarily occur in the
mouth, the site of administration of the allergen vaccine. SLIT
also is associated with lower gastrointestinal symptoms. A list of
local signs and symptoms associated with SLIT administration is
summarized in Table I. Reactions involving the lower digestive
tract, such as diarrhea or abdominal discomfort, could be part
of a “systemic” reaction, but in general, such reactions are clas-
sified as local.'”*%*” However, in some postmarketing surveys
abdominal pain and diarrhea are included as systemic side ef-
fects.?' > We suggest that lower gastrointestinal tract reactions
are local, unless they occur with other systemic manifestations,
in which case they are classified as systemic reactions. The rela-
tionship between allergen dose and side effects is not clear
because of the small sample size in many of the controlled studies.
This is especially true for systemic AEs. However, 2 RCT

dose-effect safety studies with grass tablets®™>' showed a dose re-

sponse for systemic effects, with severe events reported only in
the higher-dose groups, although there were no reported gastroin-
testinal side effects in these studies or in a safety study in children
undergoing grass tablet SLIT.>? Gastrointestinal side effects were
dose related in a review article'?; that is, there was an increase as
doses were escalated. However, a maximum tolerated dose is dif-
ficult to define for SLIT because dosages exceeding 1,000 times
that given for SCIT or without updosing have been administered
without severe reactions.””> Many local AEs, especially those
involving the oral pharynx, tend to disappear with subsequent
doses. Finally, in many studies there is no updosing phase, and
the treatment is started with the maintenance dose. Such treatment
does not increase the incidence of side effects.?>?*-

PROPOSAL FOR A GRADING SYSTEM

The WAO grading of the systemic side effects associated with
SCIT was written by a WAO panel of experts and endorsed by
several scientific societies. Because the administration of any
allergen, regardless of the administration route, can cause
systemic adverse effects (including ocular symptoms, asthma,
and urticaria), adopting the aforementioned classification for
systemic side effects is adequate for SLIT.'®

A similar grading system is also necessary for the local side
effects of SLIT because they most commonly occur in clinical
practice and their severity, persistence, or both can result in
discontinuation of SLIT. With SLIT, the severity of local side
effects has been assessed in different and arbitrary ways across
various clinical trials. There are no objective parameters, such as
changes in FEV or blood pressure, to quantify the severity of the
local AE; therefore a certain degree of subjectivity is unavoidable
in grading these reactions. In general, the severity of local side
effects depends on the signs and symptoms and their duration,
keeping in mind that local side effects of SLIT tend to disappear
after the initial doses. Another aspect to consider is whether a
local side effect is sufficiently severe to cause discontinuation
of SLIT, either because of single-event severity or duration or
persistence with repeated dosing of local reactions that ultimately
become intolerable. Thus if a patient has low-level local
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TABLE Il. Side effects in large randomized placebo-controlled trials with grass extracts performed in subjects with

rhinoconjunctivitis (with/without asthma)

Age Patients Updosing Discontinued
Reference range (y) A/P phase  Formulation Duration Manufacturer Safety: Main results because of AEs
Durham et al, 18-66  569/286, None Tablets 6 mo ALK-Abelld Fifty-three percent of patients Two percent of patients
2006%° 3 doses had AEs, mostly in the mouth. receiving SLIT
Six had SAEs. Duration of withdrew because
mouth AEs was 4-10 d. of AEs.
Dahl et al, 23-35  316/318 None Tablets 6 mo ALK-Abello Eighty-four percent of patients Four percent of patients
20067 receiving SLIT and 64% of receiving SLIT
patients receiving placebo had withdrew because
AEs. There were more than 80 of AEs.
local SAEs in 5% of the active
group and 7% of the placebo
group. Eighty-five percent of the
AEs were local.
Didier et al, 25-47  472/156, 5d Tablets 6 mo Stallergenes Sixty-four percent of patients Five percent of patients
2007% 3 doses receiving SLIT and 48% of receiving SLIT
patients receiving placebo had discontinued because
AEs that were mostly local. of AEs.
SAEs occurred in 6% of the
active group and 2% of the
placebo group. Duration of local
AEs was 5-11 d.
Wahn et al, 4-17  139/139 3d Tablets 8 mo Stallergenes Eighty-five percent of patients Five percent of patients
20097 receiving SLIT and 82% of receiving SLIT
patients receiving placebo had discontinued because
AEs. Five SAEs were not related  of AEs.
to treatment.
Ott et al, 20-50  142/67 1d Solution Sy, 4 Stallergenes Sixty-nine percent of patients Three percent of patients
2009 seasons receiving SLIT and 62% of receiving SLIT
patients receiving placebo had discontinued because
AEs. SAEs occurred in 7.5% of of related AEs.
patients and were not related to
SLIT.
Bufe et al, 5-16  126/127 None Tablets 6 mo ALK-Abell6 Eighty-seven percent of patients Four percent of patients
2009% receiving SLIT and 83% of discontinued because
patients receiving placebo had of SLIT-related AEs.
AEs. SAEs occurred in 4 patients
and were not related to SLIT.
Nelson et al, 18-63  213/225 None Tablets 6 mo Schering-Plough Most patients receiving SLIT Of patients receiving
201177 (72.8%) and some patients SLIT, 5.2 discontinued
receiving placebo (27.6%) had because of side effects.
AEs. Ninety-eight percent were
mild to moderate in severity.
Duration of local AEs was 1-7 d.
Blaiss et al, 6-18  175/179 None Tablets 6 mo Schering-Plough Seventy percent of patients Seven percent of patients
2011%° receiving SLIT and 25% of receiving SLIT

discontinued because
of side effects.

patients receiving placebo had
AEs. Four percent of patients
receiving SLIT had urticaria.
Duration of local AEs was 1-2 d.

A/P, Active/placebo; SAE, severe adverse event.

symptoms that persist for greater than 10 days and require no
treatment and the patient does not regard them as bothersome
and wishes to continue SLIT, then the reaction is classified as
mild. Troublesome symptoms that might or might not require
treatment but not result in discontinuation are classified as mod-
erate. In this context the definition of severe most appropriately
resides with the decision of the patient, doctor, or both to discon-
tinue SLIT. Table IV is the proposed grading system for local side
effects from SLIT.

Each of the symptoms listed in the first column can appear
alone or in combination after SLIT administration. If the symp-
toms are not troublesome and do not require symptomatic
treatment (typically oral antihistamines, antiemetics, and spas-
molytics), the local event is judged to be mild. A moderate local
effect is distinguished mainly because it is troublesome
(ie, interferes with the patient’s usual daily activities, including
sleep, and/or requires symptomatic treatment). It is tempting to
include functional impairment, such as difficulty in swallowing,
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Total AEs Local AEs
Reference No. of patients Age range (y) Follow-up (y) (% of patients) Total AEs/1000 doses (% of patients)
Di Rienzo et al, 1999 268 2-15 3 3 0.083 7
Lombardi et al, 2001°> 198 18-65 3 5.5 0.5 1.5
Pajno et al, 2003 354 5-15 3-4 6 0.15 Not stated
Fiocchi et al, 20053 65 3-7 1 15 Not stated 6
Drachenberg et al, 2004* 159 6-60 <1 6.3 Not stated 5
Agostinis et al, 2005 36 3-5 2 5 0.07 Not stated
Di Rienzo et al, 2005°” 128 3-5 2 5.6 0.2 15
Rodriguez-Pérez et al, 2008* 43 8-20 1 11.6* 0.3 46
Agostinis et al, 2008>° 33 3-18 1 41 4.4 32
Lombardi et al, 2008*° 159 16-59 1 63 6.5 41

*Including systemic side effects only.

TABLE IV. Grading system for SLIT local AEs*

Symptom/sign

(see Table I) Grade 1: Mild

Grade 2: Moderate

Grade 3: Severe Unknown severity

Pruritus/swelling
of mouth, tongue,
or lip; throat irritation,
nausea, abdominal
pain, vomiting,
diarrhea, heartburn,
or uvular edema

o Troublesome
OR

e Not troublesome

AND

o No symptomatic
treatment required

AND

o No discontinuation of
SLIT because of local
side effects

treatment
AND

local side effects

o Requires symptomatic

o Grade 2

AND

e SLIT discontinued because
of local side effects

Treatment is discontinued, but there
is no subjective, objective, or both
description of severity from the
patient/physician.

o No discontinuation
of SLIT because of

Each local AE can be early (<30 minutes) or delayed.
*See Table I for the MedDRA code that applies to exactly report and describe the AE.

breathing, or dehydration caused by severe gastrointestinal side
effects, in the definition of severe reactions. However, the
challenge is the subjectivity of the reporting of these symptoms,
which could result in a wide spectrum of local effects being
classified as severe. Should such side effects be judged suffi-
ciently severe by the patient in consultation with his or her
physician, then inevitably, the treatment should be discontinued,
and the side effect should be classified as severe. Thus any
occurrence of local side effects that requires discontinuing SLIT
should be judged as severe.

There is also a need to include the category of unknown severity,
in which the treatment is discontinued apparently because of side
effects but there is no clear description from the patient, physician,
and/or a reliable witness as to the nature of the side effects
experienced. Local reactions occurring hours after dosing occur
infrequently, but they do occur. For this reason, a distinction
between early and delayed local side effects is included for
descriptive purposes. An arbitrary time of 30 minutes is the point
that distinguishes early from late side effects, as occur with SCIT.

CONCLUDING REMARKS

Uniform practice procedures, definitions, and classifications
for the side effects of specific immunotherapy are recognized as
necessary.'*>*>7 A universally accepted classification and grad-
ing of SLIT side effects is important because local side effects as-
sociated with SLIT account for more than 80% of the adverse
reactions from this form of treatment. Such a grading system
will allow comparisons among studies, identification of possible
risk factors, and potential improvement of the safety of treatment.
The grading system proposed herein is based on these consider-
ations. Because detailed knowledge of the side effects is essential

to identify the possible risk factors and improve clinical prac-
tice,”® all clinicians who prescribe SLIT should report all severe
AEs and anaphylaxis occurring with SLIT to manufacturers,
regulatory authorities, or both.

Because postmarketing safety surveillance is required for all
marketed treatments, reports in the postmarketing phase represent
an important tool in monitoring the safety and any required
revision of the prescribing information. The classification and
reporting methods are relatively standardized worldwide, but
underreporting exists and results in limitations in these reports:
incomplete data, poor-quality data, and difficulty in demonstrat-
ing a causal relationship between exposure and AEs. For these
reasons, we also recommend that SLIT-induced adverse reactions
be described and codified by using MedDRA (Table I),°**? which
is a clinically validated international medical terminology used by
regulatory authorities in many countries.
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Kleine-Tebbe, Harold S. Nelson, Oliver Pfaar, and Ulrich Wahn for their
valuable assistance in revising the manuscript.
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